Neurologic outcome and heart resuscitability with closed-chest cardiopulmonary bypass after prolonged cardiac arrest times in rabbits.
To observe the influence of prolonged cardiac arrest times on neurologic outcome and heart resuscitability, using a resuscitation model with cardiopulmonary bypass in the rabbit, and to determine whether the changes in the plasma concentrations of lactate and lipoperoxide correlate with the severity of global brain ischemia. Randomized, prospective, controlled animal trial. University research laboratory. Forty-three New Zealand white rabbits. Rabbits were randomly assigned to one of five groups: control, and four groups with cardiac arrest times of 8, 10, 12, and 15 mins. A bolus of 4 to 6 mL of 0.5-M potassium chloride was injected into the right atrium to induce cardiac arrest within 5 secs. Resuscitation was performed using closed-chest cardiopulmonary bypass, and mechanical ventilation with pure oxygen. When necessary, a DC shock of 10 joules/kg was used to terminate ventricular fibrillation. Hemodynamics, electroencephalogram, electrocardiogram, and return times of various cranial reflexes were observed throughout the experiment. Plasma concentrations of lactate and lipoperoxide were determined before cardiac arrest and 5, 30, 90, and 150 mins after resuscitation. The neurologic outcome, measured by Neurologic Deficit Score, was determined at 150 mins postresuscitation. Values for the Neurologic Deficit Score were: 8 +/- 8 in the control group; 31 +/- 13; 37 +/- 19; 69 +/- 22; and 62 +/- 26 in the cardiac arrest groups of 8, 10, 12, and 15 mins, respectively. No significant differences in cardiac resuscitability were found among the four cardiac arrest groups. The plasma concentrations of lactate and lipoperoxide were significantly higher than the prearrest levels; however, there were no significant differences among the four cardiac arrest groups. Cardiopulmonary bypass can be used to establish a resuscitation model in rabbits. Neurologic outcome worsens progressively in proportion to the prolonged cardiac times, especially when it exceeds 10 mins. Cardiac resuscitability is still possible, even when arrest time exceeds 15 mins. Changes in plasma concentrations of lactate and lipoperoxide do not correlate with the neurologic outcome and heart resuscitability following cardiac arrest.